Morphology and ultrastructure of the germarium in panoistic ovarioles of a basal "apterygotous" insect, Thermobia domestica.
It has been shown that in Drosophila the germline stem cells (GSCs), similar to the germline and non-germline stem cells of other species, develop and function in specialized microenvironments formed by somatic cells, referred to as the niches. In the fruit fly ovaries, the female GSCs divide asymmetrically to produce new GSCs and the progenitor cells, the cystoblasts (Cbs). Each Cb then divides to generate the cyst composed of 16 interconnected sibling cells, the cystocytes. After cyst formation, specific molecules are transferred to one of the cystocytes which differentiates into the oocyte, whereas the other 15 cystocytes become the nurse cells. We have studied morphology and ultrastructure of the germaria in the ovarioles (ovaries) of a basal "apterygotous" insect, the firebrat (Thermobia domestica). Our analyses have revealed that in this insect, putative GSCs are present along the anterior apex of the germarium. These cells are separated from each other and from the basement lamina covering the ovariole by characteristic somatic cells, termed the apical somatic cells (ASCs), or their elongated processes. We believe that all the ASCs of a given ovariole constitute a "dispersed" niche in which putative GSCs are anchored. Our analyses have additionally shown that in Thermobia, both the Cbs and young (meiotic) oocytes are always individual and never form syncytial cysts. These findings indicate that in certain basal insects the syncytial phase of oogenesis has been eliminated during evolution. Finally, we show that in the early meiotic oocytes of Thermobia, during the so-called bouquet stage, prominent Balbiani bodies (Bbs) are formed. Analysis of serial micrographs indicates that the Bbs invariably arise next to the segment of the nuclear envelope to which the telomeres of the bouquet chromosomes are attached. We suggest, in the light of these data, that the localization of the Bb together with the polar attachment of the bouquet chromosomes play a crucial role in the early asymmetrization of Thermobia oocytes.